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Abstract

($1), both in 2019.

Background: Despite the increasing trend of Postabortion Care (PAC) needs and provision, the evidence related to
its cost is lacking. This study aims to review the costs of Postabortion Care (PAC) per patient at a national level.

Methods: A systematic review of literature related to PAC cost published in 1994 — October 2020 was performed.
Electronic databases such as PubMed, Medline, The Cochrane Library, CINAHL, and PsycINFO were used to search the
literature. Following the title and abstract screening, reporting quality was appraised using the Consolidates Health
Economic Evaluation (CHEERS) checklist. PAC costs were extrapolated into US dollars (SUS) and international dollars

Results: Twelve studies met the inclusion criteria. All studies reported direct medical cost per patient in access-

ing PAC, but only three of them included indirect medical cost. All studies reported either average or range of cost.

In terms of range, the highest direct cost of PAC with MVA (Medical Vacuum Aspiration) services can be found in
Colombia, between $US50.58-212.47, while the lowest is in Malawi (5US15.2-139.19). The highest direct cost of PAC
with D&C (Dilatation and Curettage), services is in El Salvador (5US65.22-240.75), while the lowest is in Bangladesh
(SUS15.71-103.85). Among two studies providing average indirect cost data, Uganda with $US105.04 has the highest
average indirect medical cost, while Rwanda with $US51.44 has the lowest.

Conclusions: Our review shows variability in the cost of PAC across countries. This study depicts a clearer picture of
how costly it is for women to access PAC services, although it is still seemingly underestimated. When a study com-
pared the use of UE (Uterine Evacuation) method between MVA and D&C, it is confirmed that MVA treatments tend
to have lower costs and potentially reduce a significant cost. Therefore, by looking at both clinical and economic
perspectives, improving and strengthening the quality and accessibility of PAC with MVA is a priority.

Keywords: Cost of post-abortion care (PAC), Medical vacuum aspiration (MVA), Dilatation and Curettage (D&C)

Background

Despite a 35 percent decline over a seven-year period,
maternal deaths are still considered high in 2017, with
an estimated 295,000 deaths worldwide [1]. While the
causes are varied, the WHO predicted unsafe abortion
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had contributed to 13% of all maternal deaths [2]. Unsafe
abortion is defined as the termination of an unwanted
pregnancy procedure that is performed by unquali-
fied persons, or in an environment with minimal medi-
cal standards, or both [3, 4]. Between 2010 and 2014, it
is projected that 25.1 million cases of unsafe abortion
occurred worldwide, with 97 percent of them occur-
ring in developing countries [5]. However, due to highly
restrictive laws, providing abortion services that are safe
for women remains a challenge [6]. For example, in 68
countries abortion is strictly prohibited and only permit-
ted to save a woman’s life [7].
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Under restrictive legal settings, many women with an
unwanted pregnancy tend to seek unsafe abortions and
they will potentially experience severe health complica-
tions as a result [8]. To manage complications, they need
treatment, namely Postabortion Care (PAC) [9]. The
Guttmacher Institute projected that more than 20 million
women in Low-Middle Income Countries (LMICs) with
unsafe abortion need PAC treatment. Still, only about
60% of them received it [10], mostly because of low-qual-
ity health systems [11].

Providing PAC treatment is a financial challenge for a
government, especially because the severity of complica-
tions experienced by women varies. To illustrate, in Sub-
Saharan Africa, Vlassoff et al. [12] indicated the annual
health-care costs of treating unsafe abortion complica-
tions are projected to be between $68 million and $76
million. The cost also depends on the methods used in
PAC treatment which commonly include Curettage and
Dilatation (D&C), Manual Vacuum Aspiration (MVA),
and medicamentosa methods.

The aim of this study was to explore the variation of
cost of accessing PAC per patient at a national level
across countries. We conducted a systematic review and
extrapolated the cost into the international dollar for
comparing purposes, where appropriate. Further, a com-
parison of costs can be used as a reference for the gov-
ernment in setting rules regarding the PAC method to be
used nationally and strengthening and providing high-
quality PAC services.

Methods

Search strategy

The review was guided by The PRISMA statement [13]
and the CHEERS statement [14]. A systematic review was
performed using electronic databases including, Pub-
Med, Medline, The Cochrane Library, CINAHL, and Psy-
cINFO. Inclusion criteria include, available manuscripts
from aforementioned databases and hand searching
from reference lists in the potential selected articles pub-
lished from January 1, 1994 (the year the PAC initiative
was introduced [15]) to October 10, 2020. Other inclu-
sion criteria are title, publications only in the English
language, and the study should examine at least direct
medical cost (i.e., costs of drugs and supplies and costs
of personnel). We did not use geography as an inclusion.
We excluded grey literature, such as institutional and
donor reports, and studies that were not original articles
and have been superseded were also excluded.

We developed the search term for health-system-
cost related from Gordon and Rowell [16] and for post-
abortion care related terms from Tripney, et al. [15] as
described in Appendix 1. Before conducting the review,
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we developed a protocol as the guideline. Two research-
ers performed the searches and conducted literature
screening individually to select potential studies. When
discrepancies occurred regarding the studies’ inclusion,
both researchers discussed reaching a consensus.

In this paper, we focus on the costs incurred by health
facilities, namely direct medical costs and indirect medi-
cal costs. Direct medical costs consist of labor costs and
supplies costs while indirect medical costs consist of
overhead costs and capital costs.

Study quality

Research quality appraisal was guided by CHEERS state-
ment — a specific instrument or guidelines developed for
studies reporting economic outcomes as they tend to
require additional economic data such as resource use,
costs, and effectiveness results [14]. Hence, this instru-
ment enabled us to critically appraise study findings,
extract components of PAC cost, and assess the eligibil-
ity for being included in the extrapolated cost. However,
we chose items related to our cost analysis study only.
The critical appraisal was conducted by two independent
reviewer authors, and the results were discussed with the
remaining author. Discrepancies were discussed and a
consensus was reached during the discussion. As a result,
all authors agreed to include studies that fulfill any crite-
ria below:

1. Fully reported direct medical costs, personnel costs,
supplies costs, indirect medical costs, overhead costs,
and capital costs.

2. Only reported direct medical costs and indirect med-
ical costs

3. Only reported personnel costs, supplies costs, over-
head costs, and capital costs

Field and study setting

Twelve studies were located in Eastern Africa (Ethiopia
[17]; Malawi [18]; Rwanda [19]; Uganda [20]; Tanzania
[21]), Western Africa (Burkina Faso [22]; Nigeria [23];
Senegal [24]; Sierra Leone [25]), Southern Asia (Bangla-
desh [26]), South America (Colombia [27]), and Central
America (El Salvador [28]). All of these countries are in a
group of Low-Middle Income Countries (LMICs) based
on World Bank classification, with seven of them being
low-income countries.

Data extraction, synthesis, and cost extrapolation

Data was extracted for each eligible study by two reviewer
authors independently. Data extracted includes published
year, time of data collection, cost estimation method, and
estimated direct medical cost, labour or personnel cost,
supplies and drugs or medications cost, indirect medical
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Table 1 Operational definitions of costs by category
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Name Components Explanations/sources

Labor Cost
Supplies and Drugs Cost
Overhead Cost

Direct Medical Cost

Indirect Medical Cost

The costs of time spent treating a patient by all medical personnel involved in a patient’s care [19, 24]
Small equipment, diagnostic tests, medications, and consumable supplies [24, 28]
Salaries of non-medical support staff (e.g., receptionists) and administrative costs incurred by clinical

staff (e.g., attending meetings) [19, 24, 28]

Capital Cost

Infrastructure and equipment replacement costs and their useful lifetimes [19]

cost, overhead cost, and capital cost. No discrepancies
were found in the data extracted by the two authors. We
followed several studies for developing operational defi-
nitions, as shown in Table 1.

A deductive approach content analysis was used to
summarize the data. PAC costs from each study were
converted into two forms, US dollars ($US) and interna-
tional dollars ($I), both in 2019, to improve the compa-
rability and transferability of results across studies. An
international dollar is a hypothetical unit of currency
used for comparisons between countries, and at a given
point in time, it has the equivalent purchasing power par-
ity of the US dollar in the United States [12].

The cost extrapolation process starts with adjust-
ing costs in US dollars ($US) in the year of the study for
inflation using the US GDP deflator to obtain the PAC
cost in US dollars ($US) in 2019. Afterward, costs are
converted into the country’s local currency unit from
each study in 2019 using the official exchange rate, then
divided by the PPP of each study country to obtain the
PAC cost in international dollars ($I) in 2019. This PPP is
used to equalize purchasing power between countries by
eliminating differences in price levels [29], which makes
international comparison possible. All data used to con-
vert PAC costs, such as GDP deflator, exchange rates, and
PPP, are obtained from the World Development Indicator
by the World Bank [30].

Results
Based on the first search, we found 275 potentially rel-
evant papers throughout the sources. After review based
on titles as well as excluded duplication, a total of 58 dis-
tinct articles were selected for initial screening based on
titles and abstracts (Fig. 1). From this step, we dropped
45 articles out of 58 articles, of which 42 articles were
not related to a cost analysis study or did not specifically
cover the issues of PAC. The other two studies were not
original articles, and the third was an institutional report.
A total of 10 full-text articles were retrieved to assess
for more detailed evaluation, including examining
their quality and clarity in terms of reporting using the
CHEERS statement. From this process, three studies

were excluded because one study was based on a house-
hold perspective and other chosen studies superseded
the remaining two studies. We then manually searched
potential articles from the reference lists of the seven
articles and found five studies to include. Table 2 sum-
marizes information related to the twelve chosen studies,
including their reported component cost.

Table 2 shows that the component costs reported were
varied across the studies. The variability is caused by
several factors, such as available data and chosen tools.
However, all studies reported the direct medical cost of
postabortion care per patient at a national level. It should
be noted, regardless of not reporting the direct medical
cost explicitly, we decided to include a study in Tanzania
[21] because they reported labour cost and supplies and
drug cost, which are components for direct medical cost
based on our operational definition. Also, the variability
occurred in terms of reporting the cost of each compo-
nent. While some only reported their average value [17,
19, 20], the others provided the cost by severity, resulting
in a range of cost when summarized in this study. Those
who did not report the average values tend to avoid any
misleading results because the nature of PAC services is
not typically generalizable, as a small number of cases
can be quite disproportionate to common cases. This is
due to the different levels of severity in PAC cases. Some
studies determine the cost range from the simplest com-
plications to the most severe complications and decide
not to report the average values.

In terms of approaches, costing analysis can be divided
into two types, a “top-down” and a “bottom-up” When a
study uses the first approach, it scrutinizes large admin-
istrative datasets and derives PAC-related cost for esti-
mating its overall cost per patient [12, 16]. When it uses
the latter approach, at first, it identifies and estimates
each component then adds it up for the final estimation.
All chosen studies tend to use a bottom-up approach,
meaning they first collect data on component costs (i.e.,
direct costs and indirect medical costs) then compose
them into the cost of PAC. However, some of them also
used a large number of the patient database to estimate
resources used, such as a study in El Salvador, which
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Fig. 1 PRISMA diagram

emphasized that their methodology is more specific to
patient-derived costs [28].

Most of the studies used the PACCM as their tools. The
PACCM is a bottom-up ‘ingredients’ approach that relies
on expert opinion for estimating the health-system-cost
component [20]. A study in Sierra Leone used the modi-
fied Delphi approach to solicit information [25]. Two
studies in Nigeria and Malawi used savings, an excel-
based tool to estimate per-case PAC costs [18, 23].

Table 3 describes (i) direct medical costs, (ii) labour
costs, and (iii) supplies and drugs costs, in 2019 US dol-
lars and international dollars, of PAC from 12 countries.
From the table above, the costs show a lot of variabili-
ties. There are three types of costs reported in the table,
namely cost by MVA method, cost by D&C method, and
unspecified abortion method costs. In terms of range,
the highest direct cost of PAC with MVA services can

be found in Colombia, between $US50.58—212.47, while
the lowest is in Malawi ($US15.2-139.19). The highest
direct cost of PAC with D&C services is in El Salvador
($US65.22-240.75), while the lowest is in Bangladesh
($US15.71-103.85).

Table 3 also shows that only three studies reported
both methods: MVA and D&C. From the three studies
above (El Salvador, Bangladesh, and Malawi), the MVA
cost tends to be lower than the D&C cost. In El Salva-
dor, the cost is generally lower when MVA is used, rang-
ing from $US58.82 to $US105.39, while D&C costs more,
ranging from $US65.22 to $US240.75. In Bangladesh the
cost when MVA is used is extremely lower, ranging from
$US15.71 to $US27.68, while the use of D&C can cost up
to $103.85. Last, in Malawi, the cost for MVA use, ranges
from $US15.2 to $US139.19, while D&C costs between
$US22.22 and $US161.42.
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Table 3 Average/range cost of direct medical cost for PAC treatment per patient
Authors ($USin 2019) ($1in 2019)

MVA D&C Method of MVA D&C Method of
abortion were abortion were not
not specified specified

Benson J, etal. [18] Direct Medical 15.2—139.19  2222—16142 NA 40.75—373.08 59.56—432.64 NA
Cost
Labour Cost NA NA NA NA NA NA
Supplies and NA NA NA NA NA NA
Drugs Cost
llboudo, et al. [22]  Direct Medical 27.16—30.89 NA NA 79.93—90.91 NA NA
Cost
Labour Cost 123—16 NA NA 3.64—4.71 NA NA
Supplies and 25.56—29.65 NA NA 75.25—87.26 NA NA
Drugs Cost
Benson J, etal.[23] Direct Medical 7419—137.15 NA NA 168.06—310.66 NA NA
Cost
Labour Cost NA NA NA NA NA NA
Supplies and NA NA NA NA NA NA
Drugs Cost
Johnston HB, etal.  Direct Medical 1571—2768 1571—103.85 NA 42.13—74.23 42.13—27846 NA
[26] Cost
Labour Cost 7.15—848 594—13.46 NA 19.18—22.76 15.95—36.09 NA
Supplies and 7.22—20.53 1333—9038 NA 19.37—55.05 3574—24233 NA
Drugs Cost
Prada E, etal.[27]  Direct Medical 50.58—21247 NA NA 123.03—516.75 NA NA
Cost
Labour Cost NA NA 42.72—214.72 NA NA 103.89—522.21
Supplies and NA NA 7.86—24.73 NA NA 19.13—60.15
Drugs Cost
Vlassoff M, et al. Direct Medical NA NA 4317 NA NA 1206
[17] Cost
Labour Cost NA NA NA NA NA NA
Supplies and NA NA NA NA NA NA
Drugs Cost
Lince-Deroche N,  Direct Medical NA NA 25.03—34.07 NA NA 61.17—83.27
et al. [24] Cost
Labour Cost NA NA 3.7—7.31 NA NA 9.05—17.86
Supplies and NA NA 20.85—26.76 NA NA 50.95—65.4
Drugs Cost
Baynes C, etal. [21] Direct Medical NA NA NA NA NA NA
Cost
Labour Cost NA NA 8.94—30.06 NA NA 21.97—73.83
Supplies and NA NA 11.89—25.22 NA NA 29.21—61.95
Drugs Cost
Koontz SL, et al. Direct Medical 58.82—105.39 65.22—240.75 NA 1284—230.05 142.37—52551 NA
[28] Cost
Labour Cost 13.34 16.34 NA 29.12 35.66 NA
Supplies and 11.84 15.79 NA 25.85 3447 NA
Drugs Cost
Vlassoff M, et al. Direct Medical NA NA 48.71 NA NA 140.86
[19] Cost
Labour Cost 6.05-31,48 NA NA 17.52-91.06 NA NA
Supplies and 19.39-73.5 NA NA 56.07-212.54 NA NA

Drugs Cost
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Table 3 (continued)
Authors ($USin 2019) ($1in 2019)

MVA D&C Method of MVA D&C Method of
abortion were abortion were not
not specified specified

Vlassoff M, et al. Direct Medical NA NA 41.34 NA NA 119.86

[20] Cost
Labour Cost 11.55-17.8 NA NA 335-516 NA NA
Supplies and 25,64-48.51 NA NA 74.32-140.65 NA NA
Drugs Cost

Paul M, et al. [25] Direct Medical 68.57-109.04 NA NA 243.27—386.85 NA NA
Cost
Labour Cost NA NA NA NA NA NA
Supplies and NA NA NA NA NA NA
Drugs Cost

Table 2 provides the summary of (i) direct medical costs, (i) labour costs and (iii) supplies and drugs costs, in 2019 US dollars and international dollars, of psost-

abortion care (PAC) from 12 countries

Table 4 Average/range cost of indirect medical cost for PAC treatment per patient

Authors (US$in 2019) ($1in 2019)
MVA D&C Method of abortion MVA D&C Method of
were not specified abortion were not
specified

llboudo, et al. [22] Indirect Medical Cost NA NA NA NA NA NA

Overhead Cost NA NA 15.53 NA NA 45.71

Capital Cost NA NA NA NA NA NA
Lince-Deroche N, et al. [24] Indirect Medical Cost NA NA 6.53—7.26 NA NA 15.97—17.76

Overhead Cost NA NA 2.12—253 NA NA 5.18—6.19

Capital Cost NA NA 0.52—0.59 NA NA 1.27—145
Baynes C, etal. [21] Indirect Medical Cost NA NA NA NA NA NA

Overhead Cost NA NA 17.63 NA NA 43.31

Capital Cost NA NA 14.28 NA NA 35.08
Vlassoff M, et al. [19] Indirect Medical Cost NA NA 5144 NA NA 148.76

Overhead Cost NA NA 36.17 NA NA 104.61

Capital Cost NA NA 15.25 NA NA 4411
Vlassoff M, et al. [20] Indirect Medical Cost NA NA 105.04 NA NA 304.49

Overhead Cost NA NA 22.09 NA NA 64.05

Capital Cost NA NA 82.94 NA NA 24044

Additionally, two studies report the labor cost and
supplies/drugs cost of UE using MVA & D&C, these are
Bangladesh and El Salvador. For the use of MVA, the
labor cost in Bangladesh ranges from $US7.15 to $US8.48
while for the use of D&C, it ranges from $US5.94 to
$US13.46. For the supplies/drugs cost, the use of MVA
in Bangladesh also costs less ($US7.22-20.53) compared
to D&C ($US13.33—90.38). Similar to Bangladesh, the
use of D&C in El Salvador generally requires more labor
hours, longer stays in the hospital, and more supplies/

drugs; consequently, it will raise labor costs and supplies/
drugs costs.

Unlike the direct medical cost, the studies that reported
the indirect cost of providing PAC did not distinguish
between the use of UE method, as shown in Table 4.
Among two studies that were providing average indi-
rect cost data, Uganda has the highest average cost with
$US105.04, while Rwanda has the lowest average cost
with $US51.44. The high cost in Uganda was burdened
by the capital cost which accounts for around 80% of the
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indirect medical cost, while in Rwanda that cost only
accounts for less than 30%.

Table 5 shows the results of direct medical cost distin-
guished by five major abortion complications included in
the WHO study on costing in its “Mother-Baby Package”
[21]. The total amount of direct cost from complications
shows a lot of variation.

Looking from a complications’ point of view, in terms
of the average amount of direct cost, Rwanda has the
highest direct medical cost for incomplete abortion
($US60.83), shock ($US103.14) compared to other coun-
tries. In Senegal, the highest average cost is a result of
shock ($US39.53), while its lowest is incomplete abor-
tion ($US15.77). Lastly, in Uganda, the complication that
costs the most, on average, is perforation ($US125.61),
and the least is shock ($US44.48).

Discussion

Out of the twelve papers that were included in this
review, we found no study examining the indirect cost of
PAC, which limits our knowledge in estimating the actual
cost of PAC. Our review provides insights into the service
delivery costs of providing PAC per patient at a national
level across countries, particularly developing countries.
As shown, the cost is varied and dependent on many fac-
tors, such as data availability, number of severe cases,
period of data collection, and costing method. For exam-
ple, almost half of the chosen studies used the PACCM
tool, which was developed by the Guttmacher Insti-
tute and is argued as a low-cost approach yet provides a
robust estimation for policy analysis [17, 19]. All studies
that reported indirect medical cost used the PACCM as
their tools, naming it as the most comprehensive tool for
cost analysis of PAC service.

Using US dollar ($US) in 2019, the most expensive
MVA case in this study is found in Colombia ($212.47),
whereas the most expensive D&C case is in El Sal-
vador ($240.75). MVA cases cost the least in Malawi
($US15.71), and D&C cases cost the least in Bangladesh
($US15.71). As illustrated in Malawi, where the cheap-
est PAC treatment is $US15.71 and the most expensive
is $139.19, averaging the cost of PAC treatment remains
difficult. Further, when comparing the cost, it first needs
to be adjusted to account for the severity of the case.

In addition, to extrapolate the cost into the US dol-
lar ($US) in 2019, this review also converted all costs
into international dollars ($I). Where appropriate, this
would allow us to compare the patient’s purchasing
power in affording postabortion care in their respec-
tive countries to other countries. It is suggested that
the use of the international dollar should be interpreted
carefully as converting to the international dollar could
result in differences that are plausibly caused by high
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rates of inflation in some countries relative to the USA
[31]. For example, if we look at the international dol-
lars, the starting highest direct medical cost of PAC
services (using MVA) is no longer in Nigeria $1168.06
($US74.19), but Sierra Leone at $1243.27 ($US68.57).
This explicitly shows that, concerning patient’s pur-
chasing power, the expensive case of PAC service can
be found in Sierra Leone. Thus, one needs to ensure
that the economic characteristics of one country to be
compared to another (e.g., inflation rate relative to the
USA) are not too dissimilar.

Some of the studies explored the cost of WHO-rec-
ommended UE methods, like MVA in more detail. Not
only the cost is relatively lower than D&C, but MVA also
has been clinically proven to be as effective and safer
than sharp curettage for treating incomplete abortion
and inducing first-trimester abortion [32]. As previously
confirmed by several studies, when comparing the cost of
providing UE between MVA and D&C in these countries,
MVA treatments tend to have lower costs compared to
D&C. The use of local anesthesia for MVA instead of
general anesthesia when D&C is employed seemingly
reduces the cost of MVA [26]. Also, the use of MVA
potentially results in a shorter hospital stay for patients
and consequently reduces labour cost, which in combi-
nation would significantly decrease the overall direct cost
[26, 28].

A study in Malawi made a simulation if all women
seeking first-trimester induced abortion chose MVA, the
result would be an estimated 20% cost reduction [18]. A
study in El Salvador inspected the use of both methods
for treating incomplete abortion, which not only con-
firmed that MVA could safely treat incomplete abortion,
with considerable decreased hospital stay and cost as
compared to sharp curettage, but also revealed that MVA
has a stronger link to contraceptive services and is associ-
ated with contraceptive acceptance rates [28]. Therefore,
improving the quality and accessibility of PAC with MVA
can reduce the overall cost of PAC and lead to alleviating
the burden of unsafe abortion.

This systematic review has some limitations for con-
sideration and discussion. First, the review only included
English-language articles, which may lead to a lesser
search result. Second, the differences in the operational
definitions in the selected studies can potentially affect
the findings of this review. In some studies [19, 20], com-
ponents of labour costs were also distinct, hence it is not
possible to group the costs into the same component as
others. Third, the varieties in reporting the cost (range vs
average). To avoid any misleading results, we did not cal-
culate the average cost when the author did not provide
it in their study. Despite its limitations, this study depicts
a clearer picture of how costly it is for women to access
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PAC service. Still, the cost is potentially underestimated
as all studies included in this review did not estimate
other components such as long-term healthcare costs for
any complications due to unsafe abortion.

Conclusions

Our review shows variability in providing PAC across
countries. This study depicts a clearer picture of how
costly it is for women to access PAC service, although it is
still seemingly underestimated. Our findings also recon-
firm MVA as a method of choice for PAC. In addition to
the medical safety and women-centered approach of the
method, it is also shown that MVA is less costly com-
pared to D&C. With a projected increasing demand of
PAC globally, shifting UE methods to MVA will not solely
benefit women but in turn, will lead to a reduced burden
of cost associated with PAC across levels. Hence, shifting
UE methods to MVA should be initiated and promoted.
Among others, it should be started with updated poli-
cies and clinical guidelines related to it, health workers
capacity buildings, and supplies at the facilities level. The
government, medical professionals, and health facilities’
roles are critical in this effort.
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